Gender and gonadal status modulation of dorsal raphe nucleus serotonergic neurons. Part I: effects of gender and pregnancy.
Gender differences in susceptibility to affective disorders are well documented. The ovarian steroids, estrogen (E) and progesterone (P), may modulate the function of the serotonergic (5-HT) system, implicated in the etiology and treatment of affective disorders. We tested the hypothesis that ovarian steroid modulation of 5-HT function could result in a modification of the 5-HT neuronal firing activity. Extracellular unitary recordings of dorsal raphe nucleus 5-HT neurons were obtained in male rats and in female rats during natural E and P fluctuations. The average firing activity of 5-HT neurons was significantly higher in males (41%) than in freely cycling (CF) and in ovariectomized (OVX) females. During pregnancy, it increased gradually and by up to 136% on gestational day 17, then declined before parturition. In the postpartum period (PP), the firing rate decreased markedly compared to P17 but remained 63% higher than in CF. During pregnancy, the firing rate variations were closely correlated with P plasmatic levels. Finally no modification of the basal firing activity of locus coeruleus noradrenergic neurons was found in any group tested. Our results thus reveal a gender and pregnancy-dependent modulation of 5-HT firing rate that would impact 5-HT-mediated neurotransmission.